Laboratory and glasshouse trials were conducted to determine the efficacy of Bacillus subtilis, Gliocladium virens and different concentrations of the fungicide quintozene (75% WP) against Sclerotium rolfsii, causing death of grapevines in nurseries. Bacillus subtilis treatment considerably reduced the growth of S. rolfsii in vitro compared to the control. Quintozene at concentrations of 0,4, 1,2, 2,0, and 3,2 g per litre mixed with PDA totally suppressed the growth of S. rolfsii. In the glasshouse B. subtilis gave poor control. G. virens reduced mortality of grapevine plants caused by S. rolfsii, while no mortality of plants occurred when vines or soil was treated with quintozene. Quintozene at a concentration of 2% can be recommended as control measure against S. rolfsii in nurseries.
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Sclerotium rolfsii Sacc. is responsible for considerable economic loss on carrots (Gurkin & Jenkins, 1985) , beetroot (Agrihoti, Sen, & Srivastrava, 1975) , peanuts (Diomande & Beute, 1977) and apples (Brown & Hendrix, 1980 ). This fungus is also of economic importance on onions, cotton and carnations (Bot, Sweet, & Hollings, 1986) , and it is a serious problem on grapevines in callus trays as well as in nurseries (Marais, 1979) . Marais (1983) found S. rolfsii infestation in 7 ,2% of the grapevine nurseries in the Western Cape. During the 1984/85 and the 1985/86 seasons several nurseries in the Wellington area suffered great losses in production due to S. rolfsii.
The fungus penetrates mainly at the graft unions, girdling the plants and eventually leads to the death of affected plants. The mycelia of S. rolfsii spread rapidly in soil and sclerotia (overwintering bodies) are produced in large numbers. Sclerotia may persist in the soil near the surface for several years (Punja, 1985) .
The fungicide quintozene is registered for the control of S. rolfsii (Bot et al, 1986) and controls Sclerotinia minor (Brenneman, 1987) efficiently on various crops. Phillips (1986) found that Gliocladium virens parasitizes sclerotia of Sclerotinia sclerotiorum and sclerotia of S. rolfsii in the laboratory. Preliminary studies at the YORI indicated that Bacillus subtilis, isolated from vineyard soil, had an inhibitory effect on the mycelium growth of S. rolfsii in vitro. Wong and Hughes (1986) isolated a Bacillus specie from soil antagonistic to S. cepivorum on onion. B. subtilis is a well-known fungal antagonist and has been proven by several workers to be a successful biological control agent against different fungal diseases (Baker, Stavely, Thomas, Sasser & MacFall, 1983; Vapinder & Deverall, 1984; Baker & Stavely, 1985) .
In the present study the efficacy of quintozene, G. virens and B. subtilis for the control of S. rolfsii was determined in laboratory and glasshouse experiments.
MATERIALS AND METHODS

Laboratory studies
Potato-dextrose-agar (PDA) was allowed to cool down after sterilisation to approximately 40°C and quintozene (75% WP) added at concentrations of 0,4, 1,2, 2,0 and 3,2 g per litre. The solutions were mixed thoroughly, and five petri dishes poured for each con--:entration. Five PDA dishes without fungicide served as controls. A mycelium disc (5 mm ©) from a 3-dayold PDA culture of S. rolfsii was placed on each petri dish and incubated at 25°C. Radial growth of the fungus was measured in millimeters after 24, 48 and 72 hours.
Bacillus subtilis was grown in liquid Czapekdox medium at 30°C for 3 days before 1,5 ml of this bacterial suspension (160 000 cells/ml) was added to 250 ml sterile cooled PDA. The solution was thoroughly mixed and 10 ml poured into each of five petri dishes. Mycelium discs of S. rolfsii were placed on each plate and incubated at 25°C. Uninoculated Czapekdox medium in PDA served as controls. The radial growth of colonies was measured as mentioned above.
Glasshouse studies
Soil known to be suitable for S. rolfsii infestation was autoclaved (100 kPa for 15 min) and placed in polyethylene planting bags (30 cm x 20 cm©). Ten Chenin blanc plants (grafted to 99 Richter) per treatment were taken from the callus room and planted in separate bags in such a way that the graft union was covered with soil.
Treatments: 1. S. rolfsii
S. rolfsii
S. rolf~ii
(100 sclerotia per bag) mixed with upper 100 mm of soil (control).
+ 40 ml of a B. subtilis suspension (160 000 cells/ml) mixed with upper 100 mm of soil.
+ 40 ml of a G. virens suspension (144 500 000 spores/ml, grown in malt liquid medium for 5 days) mixed with upper 100 mm of soil. Plants were kept in a glasshouse at 25°C and watered regularly.
Observations were made every day for 40 days after 
RESULTS AND DISCUSSIONS
B. subtilis reduced the growth of S. rolfsii effectively on PDA when compared with the control (Table 1) . This reduction in growth suggests that fungistatic material was produced by B. subtilis on PDA. According to Katz and Demain (1977) 66 different peptide antibiotics are elaborated by strains of B. subtilis. Quintozene totally suppressed growth of S. rolfsii on PDA at all the different concentrations used (Table 1) . In the glasshouse experiment B. subtilis had no effect on S. rolfsii and plant mortality was the same as in the control, indicating that B. subtilis possibly does not produce the fungistatic material in soil (Table 2) . G. virens reduced plant mortality to a certain extent but control is not considered to be sufficient. G. virens is a mycoparasite and it was found by Philips (1986) that G. virens is able to parasitize sclerotia of S. rolfsii but has no effect on mycelia. When G. virens is given a longer time lapse to parasitize sclerotia of S. rolfsii before planting it may have a greater influence on plant survival and this will be investigated.
No plant mortality was observed with either of the quintozene treatments. Quintozene used as a dip and added to soil, effectively protected plants against S. rolfsii. Dipping of grafted vines in quintozene before callussing and again before planting in a nursery can be a practical way of controlling the disease in nurseries where S. rolfsii is a problem.
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